Introduction
Sub-Saharan Africa like other developing countries of the world is undergoing epidemiological transition with increase in the prevalence of non-communicable diseases including cardiovascular diseases [1, 2] . Cardiovascular diseases are the leading cause of death worldwide with more than 80% of the deaths occurring in low and middle income countries including sub-Saharan Africa [3] .
The pattern of heart disease is diverse within and among world regions. The pattern of heart disease can provide an indicator of the health transition from communicable to non-communicable diseases. There are few studies describing the pattern of heart disease in Cameroon where cardiovascular specialists and equipements for the diagnosis of heart diseases are very limited and located mainly in the big urban cities. Whether data generated through these studies reflect rural and semi-urban area is unknown. The aim of this study was to report the pattern of heart disease in the South West Region of Cameroon, a semi-urban setting.
Main text

Methods
Study design and setting
This was a descriptive cross-sectional study. The study was performed at the cardiac exploration unit of Buea
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The echocardiography register was surveyed between June 2016 and April 2017. Only the first echocardiographic examination report for each patient was included. Using a pre-defined questionnaire, we extracted data on age at the time of diagnosis, sex, and the echocardiographic diagnosis.
Echocardiographic examination was performed in the parasternal long axis, short axis, apical four chamber and occasionally in the subcostal and suprasternal views. Indices analyzed included the left ventricle telesystolic diameter (LVIDS), left ventricle telediastolic diameter (LVIDD) and the ejection fraction (EF). All the echocardiographic diagnoses were based on existing guidelines.
The diagnosis of rheumatic heart disease (RHD) was based on the World Heart Federation (WHF) criteria for echocardiographic diagnosis of RHD. Briefly, RHD was defined by the presence of any evidence of mitral or aortic regurgitation seen in two planes associated with at least two of the following morphologic abnormalities of the regurgitating valve: restricted leaflet motility, focal or generalized valvular thickening, and abnormal sub-valvular thickening [4] .
Hypertensive heart disease was diagnosed in the presence of any or combination of the following abnormalities: left ventricular diastolic dysfunction (e.g. altered E:A ratio), left ventricular hypertrophy (indexed LV mass > 51 g/m 2.7
), left ventricular systolic dysfunction and dilated left atrium, a surrogate of impaired LV filling (left atrial diameter > 3.8 cm in women and > 4.2 cm in men) in the presence of hypertension. Left ventricular geometric patterns were defined according to Ganau et al. [5] .
Ischemic heart diseases were documented by detection of regional wall motion abnormality on different region of heart (such as loss systolic thickening, hypokinesia, akinesia dyskinesia) and associated with LV systolic dysfunction.
Dilated cardiomyopathy was diagnosed when there are dilated heart chambers with normal or decreased wall chambers as well as impaired LV systolic function [6] .
Pericardial effusion was diagnosed when there is echo free space between the visceral and parietal pericardium.
Cor pulmonale was present when there is dilated and hypertrophied right ventricle (RV), evidence of increased RV systolic pressure D-shaped LV in diastole (diastolic flattening of the LV septum).
Data analysis
The data collected was analyzed using SPSS software version 20. Continuous variables were expressed as mean ± SD (standard deviation) and categorical variables expressed as percentages. Differences in categorical variables were assessed by Chi square analysis where appropriate. A p value of < 0.05 was considered statistically significant.
Results
During the 11 month period, 529 echocardiograms were performed (Fig. 1 ). There were 239 echocardiograms with a definite heart disease. There were 137 (57.3%) women. The mean age of all the patients was 58.0 years ± 15.8 SD and ranged from 3 to 94 years. Women were significantly older than men (58.8 vs 56.9 years; p = 0.011). The most common conditions were hypertensive heart disease (43.2%), dilated cardiomyopathy (17.6%), and ischemic heart disease (9.6%), Table 1 . Rheumatic heart disease accounted for 6.7% of heart diseases. Figure 2 shows a subject with rheumatic mitral stenosis. There were 5 (2.1%) cases of congenital heart disease. Congenital heart diseases included tetralogy of fallot (20%), atrial septal defect (20%) and ventricular septal defect (60%). Among the patients with dilated cardiomyopathy, 6 were HIV positive. Table 2 shows the different types of Figure 3 shows the distribution of different heart diseases and Fig. 4 shows a subject with pericardial effusion.
Discussion
We have reported on the spectrum of cardiac disease for the first time in the South West Region of Cameroon, a semi-urban setting. This echocardiographic hospital based study has shown that hypertensive heart disease is by far the most common type of heart disease followed by dilated cardiomyopathy and ischemic heart disease.
Hypertensive heart disease was the most common heart disease in this study which could be expected given the high prevalence of hypertension in the general population coupled with poor awareness, low treatment control and control rates [7, 8] . In a study conducted by Jingi et al. looking into the pattern of heart disease in the West Region of Cameroon, hypertensive heart disease was the most prevalent condition accounting for 41.5% of cardiac diseases diagnosed by echocardiography [9] . This report is comparable to the finding in our study. In similar studies in Nigeria, it was reported that hypertensive heart disease was the most common form of heart disease diagnosed on echocardiography [10] [11] [12] . We could not tell if there was an association between the duration and severity of hypertension and the development of hypertensive heart disease.
It is well known that hypertension forms the bulk and is the foundation of cardiovascular diseases in Africa. The Abuja Heart Study (2006-2010) in Nigeria [13] and the Heart of Soweto Study (2006) (2007) (2008) in South Africa [14] showed that hypertension is now a dominant cause of heart failure in adults in these countries. In the THE-SUS-HF registry, hypertension accounted for 43.9% of heart failure in sub-Saharan Africa [15] . In a major urban city of Cameroon (Yaounde), Kingue et al. reported that hypertension accounted for 54.49% of causes of heart failure [16] . In Cameroon, hypertension has become a major public health problem. It is estimated to affect about 30% of the general population [7] . This is as a result of the epidemiological transition Cameroon is traversing like other developing countries. In a survey of blood pressure control among patients with hypertension in Yaounde, the capital city of Cameroon, only 30% of patients had their blood pressure controlled [8] .
Globally, hypertension is the leading cause of cardiovascular diseases and deaths, and accounts for about 7.5 million deaths per year [17] . Like most cardiovascular diseases, the natural course of hypertension can be modified with the use of effective and inexpensive medications. Many randomized controlled trials have demonstrated unequivocally that treatment of hypertension reduces the risk of stroke, coronary heart disease, congestive heart failure and mortality [18, 19] . It is therefore imperative that lowering of blood pressure to targets be achieved in patients with hypertension to prevent heart disease and other cardiovascular diseases. Dilated cardiomyopathy was the second most common heart disease in our study, representing 17.9%. As also reported by Jingi et al. cardiomyopathies were the second most frequent cause of heart disease in the West Region of Cameroon [9] . Our findings are also similar to that reported by Kingue et al. in Yaounde [16] . Similar studies in sub-Saharan Africa have demonstrated cardiomyopathies to be a significant cause of heart disease [10, 15, 20, 21] .
In our study, 9.8% of the patients had ischemic heart disease representing the 3rd most common heart disease. The proportion of ischemic heart disease in our study was higher than that reported by Jingi et al. [9, 10, 12] . Although ischemic heart disease was considered to be rare in subSaharan African, recent evidence suggests ischemic heart disease is by no means rare in Africans [22, 23] . This increasing incidence of ischemic heart disease in Africans is due to the epidemiological transition with the adoption of western lifestyles.
Rheumatic heart disease was a significant cause of heart disease in our study (6.8%). On the contrary, rheumatic heart disease accounted for only 3.4% of all cases of heart disease in the West Region of Cameroon [9] . Ukoh et al. in a similar study in Benin City in Nigeria had a prevalence of 18.1% for rheumatic heart disease [12] . Rheumatic disease has almost disappeared in developed countries but it remains a major public health issue in children and young adults in low and middle income countries including sub-Saharan Africa [24] [25] [26] [27] . Rheumatic heart disease still remains a significant cause of heart failure in sub-Saharan Africa. In the THESUS-HF registry, it was the third most common cause of heart failure after hypertension and cardiomyopathies [15] .
The spectrum of pericardial disease in our study was different from that reported by Jingi et al. in the West Region of Cameroon where they reported a higher proportion of pericardial disease [9] .
Conclusion
Hypertensive heart disease is the most common cardiac condition in this semi-urban setting. Effective preventive strategies of heart disease heart diseases in this setting should focus on detection, treatment and control of hypertension.
Limitations
Our study is a hospital based review of prospectively recruited patients and subject to bias. Patients referred for echocardiography may be those with more severe patterns of heart disease as patients with more severe lesions are more likely to seek medical attention. Despite this shortcoming our study provides insight into the pattern of heart disease in this region of our country as seen on echocardiography.
